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Background and Aims : Liver biopsy is still considered as the “gold standard” to assess the liver fibrosis level, despite strong
limitations. We aim at showing the performances of SSI for the staging of liver fibrosis in patients with chronic liver disease, and
at making a comparison with the performances of Fibroscan (FS).
1. Material and Methods
Fig. 1: Probe positioning for the SSI liver elasticity measure-
ment
Cohort :
- 142 consecutive patients with chronic liver disease.
- Reference fibrosis level assessed by two experienced patho-
logists using liver biopsy and surrogate serum markers
(Fib-4, APRI, Forns).
- Fibroscan examination on the same day.
- 104 patients with successful measurements (blood samples,
Fibroscan and SSI) included in statistical study.
Supersonic Shear Imaging sequence :
- “Pushing beams” at increasing depths of the tissues (re-
mote acoustic radiation force inducing a shear wave) using a
curved ultrasonic probe (2.5 MHz, 128 elements).
- Movie of tissues displacement field induced by the
shear waves, acquired by an ultrafast echographic device (4000
frames/sec) using the same ultrasonic probe.
- The livers tissues stifness (Young’s modulus) is then derived
from the propagation velocity (E = 3ρv2s).
Fig. 2: Generation of a conical shear wave from pushing beams
at increasing depths
Each measurement sequence lasts less than 2 sec.
2. Liver Stifness Mapping
(a) Patient No. 59 - F1
E = 4.78± 0.83 kPa
(b) Patient No. 51 - F2
E = 10.64± 1.10 kPa
(c) Patient No. 39 - F3
E = 14.52± 2.20 kPa
(d) Patient No. 22 - F4
E = 27.43± 2.64 kPa
Figure 3 : Bidimensional liver elasticity maps assessed using SSI for 4 patients with different
fibrosis levels, superimposed with corresponding B-scans
Maps of large area of the liver : 16.39 cm2 ± 2.77 cm2.
Liver heterogeneities are less likely to introduce biases
in the elasticity measurement with SSI(2D) than with
Fibroscan(1D).
3. Fibrosis Level Staging
SSI - p = 4.44 · 10−16 FS - p = 7.21 · 10−12
Figure 4 : Box and Whisker : Analysis of Variance for fibrosis level staging
F ≤ 1 vs F ≥ 2
SSI = 0.95
FS. = 0.89
F ≤ 2 vs F ≥ 3
SSI = 0.96
FS. = 0.93
F ≤ 3 vs F = 4
SSI = 0.97
FS. = 0.94
Figure 5 : ROC analysis - Solid Red : SSI - Dashed Blue : Fibroscan
Supersonic Shear Imaging has better performances
for Liver Fibrosis staging than Fibroscan, for each
fibrosis level.
4. Shear Wave Spectroscopy
Supersonic Shear Imaging allows a Large Bandwidth
measurement - Shear wave velocity assessed by SSI
has a good agreement with Fibroscan at 50 Hz
Conclusions and Perspectives
Supersonic Shear Imaging appears to be a fast, simple, and
reliable method for non-invasive liver fibrosis staging.
Large liver area mapped - Large Frequency Bandwidth :
better diagnostic accuracy for each fibrosis stages than
Fibroscan (1D, 50Hz central frequency, small bandwidth).
SSI elastography could replace Fibroscan as a routine
examination and avoid a liver biopsy for many patients.
Shear Wave Spectroscopy currently under development
for liver activity staging.
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